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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The field of the invention relates to injection de- 
vices for automatically dispensing premeasured quan- 
tities of material, and disposable assemblies therefor. 

2. Brief Description of the Prior Art 

[0002] Injection devices such as syringes are widely 
used in the medical and veterinary fields. They are or- 
dinarily employed by trained personnel who are capable 
of selecting the appropriate medication and administer- 
ing the required dosage. 

[0003] Specialized injection devices have been de- 
signed for situations where trained personnel are not 
available to administer medication. Such devices are 
usable by persons such as diabetics who self-inject in- 
sulin, allergy sufferers who may require an emergency 
injection of anti-histamines or other medication, and oth- 
er patients where self-injection is either more conven- 
ient or necessary. 

[0004] U.S. Patent No. 2,752,918 discloses one type 
of automatically operated injection device. Upon firing 
an actuating mechanism of this device, a needle is 
caused to penetrate the skin, medicament is injected 
through the bore of the needle, and the needle is retract- 
ed. The device includes a first coil spring for causing the 
needle to be projected beyond a nose piece and a sec- 
ond coil spring which is compressed during this proce- 
dure. The second spring, upon release of a clutch mech- 
anism, then automatically urges an ampule and stem 
rearwardly, causing retraction of the needle. 
[0005] U.S. Patent No. 5,137,516 discloses another 
type of automatically operated injection device. The us- 
er first presses the device against the skin in order to 
move an internal shaft and sleeve assembly. An actuat- 
ing button is then depressed, causing a button arm to 
spread the arms of a retention clip. The separation of 
these arms releases the hind of the pusher rod, which 
is then moved forwardly under the force of a main coil 
spring. The pusher rod first moves the entire syringe 
against the force of a syringe spring. Once the needle 
has penetrated the skin, the syringe plunger is de- 
pressed by the pusher rod, causing the syringe to empty. 
The main spring of the patented device may be re- 
cocked upon reloading of a new syringe assembly. Such 
reloading is accomplished by a force applied by the sy- 
ringe piston directly upon the pusher rod of the device. 
[0006] More specifically, the present invention relates 
to an assembly for storing and injecting a fluid having 
the features indicated in the preamble of claim 1. A 
known assembly of this kind is disclosed in US-A-5 478 
316. 

[0007] U.S. -A- 5-478-316 discloses a device includ- 


ing a drive assembly and a disposable syringe assembly 
coupled thereto. The drive assembly includes a con- 
stant force spring which urges the syringe assembly in 
such a manner that the syringe needle is first caused to 
5 enter a patient's skin. This step is followed by the injec- 
tion of fluid through the needle into the patient. 
[0008] The syringe assembly of the patented device 
includes, inter alia, a sleeve and a cap. The cap is 
mounted to one end of the sleeve, and protects the nee- 
dle prior to use of the device. As the cap does not rotate 
with respect to the sleeve, it may be grasped by the user 
during the process of coupling the syringe assembly to 
the drive assembly. 

[0009] The drive assembly of the patented device in- 
cludes a housing which is coupled to a collar. The collar 
includes a slot which, during installation of the syringe 
assembly, is aligned with a longitudinal rib extending ra- 
dially outwardly from the sleeve. This sleeve can be 
pushed into the housing of the drive assembly when so 
aligned, thereby loading the spring. The syringe assem- 
bly is then rotated, causing engagement of the push but- 
ton of the drive assembly with a projection at one end 
of the sleeve. 

[0010] A number of other approaches have been tak- 
en for providing automatic injection of various materials. 
U.S. Patent Nos. 3,797,489, 4,484,910, 4,902,279, 
5,114,404 and 5,425,715 provide further examples of 
this type of device. 

SUMMARY OF THE INVENTION 

[0011] The invention concerns an assembly for stor- 
ing and injecting a fluid, which is safe to use, reliable, 
and which facilitate the self-administration of medicines 
and other materials. The features of such assembly are 
indicated in claim 1 . 

[0012] In accordance with the invention, a disposable 
assembly is provided which includes a sleeve and a sy- 
ringe assembly slidably positioned within the sleeve. A 
cap is removably mounted to one end of the sleeve. First 
and second locking members on the cap and sleeve, 
respectively, allow the cap to be temporarily locked to- 
gether. The sleeve includes a lock release member 
which, when actuated, allows the cap to be removed 
from the sleeve. The second locking member and lock 
release member are both positioned on a deflectable fin- 
ger running parallel to the longitudinal axis of the sleeve. 
Deflection of the finger causes disengagement of the 
first and second locking members, thereby allowing the 
cap to be removed from the sleeve. 
[0013] The improvements as described above pre- 
vent the cap from being removed prior to movement of 
the sleeve/syringe assembly into the firing position with- 
in the drive assembly housing. The locking of the cap to 
the sleeve also facilitates safe removal of the sleeve 
once an injection has been made. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0014] 

Fig. 1 is a partially exploded, top perspective view 
of an injection device according to the invention; 
Fig. 2 is an exploded, perspective view of the de- 
vice; 

Fig. 3 is a sectional view showing the initial step in 
mounting a new syringe assembly to the drive as- 
sembly; 

Fig. 4 is a similar view showing the new syringe as- 
sembly partially within the housing of the drive as- 
sembly; 

Fig. 5 is a side elevation view showing the coupling 
of a new sleeve and syringe assembly to the drive 
assembly; 

Fig. 6 is a. side elevation view showing the final step 
in mounting a new sleeve and syringe assembly to 
the drive assembly; 

Fig. 7 is a top plan view of the injection device; 

Fig. 8 is a bottom plan view thereof; 

Fig. 9 is a sectional view taken along line 9-9 of Fig. 

7; 

Fig. 10 is a bottom plan view of the sleeve of the 
injection device; 

Fig. 11 is a sectional view thereof taken along line 

11- 11 of Fig. 10; 

Fig. 12 is a sectional view thereof taken along line 

12- 12 of Fig. 10; 

Fig. 13 is a top plan view of the sleeve; 
Fig. 14 is a cutaway perspective view showing the 
insertion of the sleeve into the collar of the drive as- 
sembly; 

Fig. 15 is a bottom plan view of the collar; 

Fig. 16 is a top plan view of the collar; 

Fig. 17 is a side elevation view of the collar; 

Fig. 18 is a sectional view taken along line 18-18 of 

Fig. 17; and 

Fig. 19 is an enlarged, cutaway perspective show- 
ing an alternative embodiment of the sleeve adjoin- 
ing a portion of the collar. 

DETAILED DESCRIPTION OF THE INVENTION 

[001 5] An injection device 1 0 is provided which is par- 
ticularly adapted for the self-administration of medicines 
and other materials. The device is similar in structure 
and operation to that described in U.S. Patent No. 
5,478,316. 

[0016] Referring to Figs. I and 2, the device includes 
a drive assembly including an elongate housing 12 
which may be easily handled by a user. One end of the 
housing is closed, while the opposite end is mounted to 
a collar 14. The collar is permanently mounted to the 
housing 12, and may be considered a part of the hous- 
ing. A cap 16 is mounted to one end of a sleeve 28 in 
adjoining relation to the collar. The cap is not rotatable 


upon the sleeve, and is employed in conjunction with 
the collar for mounting a syringe assembly to the drive 
assembly. A plurality of elongate ribs 1 8 on the exterior 
surface of the cap are used during the mounting proce- 

5 dure, which is described in detail below. 

[0017] Referring to Figs. 2-4, a syringe assembly 20 
is provided in accordance with the preferred embodi- 
ment of the invention. A plug 24 is mounted to one end 
of the syringe assembly, and a needle assembly 26 is 

10 mounted to the opposite end thereof. The sleeve 28 en- 
closes the syringe assembly. The syringe assembly in- 
cludes a cartridge 30 or barrel and a piston 32 slidably 
positioned within the cartridge. The cap 1 6 is removably 
mounted to one end of the sleeve. An annular slot 34 is 

15 defined by a pair of concentric walls of the cap. The end 
portion of the sleeve 28 is positioned within the annular 
slot. 

[0018] A rubber shield 36 is positioned within the cap, 
and protects the needle 38 of the syringe assembly. The 

20 shield is frictionally retained by the cap, and is remova- 
ble with the cap when the device is to be employed. Ro- 
tation of the cap causes rotation of the syringe assembly 
20 and sleeve 28 with respect to the drive assembly 
when a new syringe and sleeve assembly is secured 

25 thereto. 

[0019] A coil spring 40 is provided for resiliently urging 
the sleeve 28 with respect to the cartridge 30. The car- 
tridge includes a flange 42 which abuts against one end 
of the spring. The other end of the spring engages a ra- 

30 dially inwardly extending wall of the sleeve. A portion 44 
of the sleeve extends behind the plug 24, thereby pre- 
venting the sleeve and plug from being disconnected 
from the syringe assembly. The spring 40 causes the 
sleeve to extend over the needle in its rest position, as 

35 shown in Fig. 3. 

[0020] The drive assembly of the device is designed 
for repeated use. The drive assembly housing 12 is 
comprised of two sections 12A, 12B secured to each 
other by ultra-sonic welding or other suitable procedure. 

40 An elongate drive rod 46 is positioned within the hous- 
ing. Guide rails 47 integral with the housing 12 maintain 
the orientation of the rod. The rod 46 includes an integral 
saddle 48 at one end thereof. The opposite end of the 
rod is smaller in dimension such that it fits within the plug 

45 24 and cartridge 30. A ramp 50 is defined on one side 
of the rod near the saddle end thereof. The opposite side 
of the rod includes a plurality of notches 52. An elongate 
groove 54 extends from the end of the rod within the 
cartridge for a distance corresponding to at least the 

50 maximum length of travel of the piston 32 within the car- 
tridge 30. 

[0021] A constant force spring 56 is provided for urg- 
ing the rod 46 in the direction of the piston 32. The 
wound end of the spring 56 is cradled within the saddle 
55 48. The other end of the spring is secured to the housing 
12. While a coil spring could be used to propel the rod, 
such a spring does not exert a substantially constant 
force upon the rod as it moves axially through the hous- 
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ing. In order to insure that a coil spring exerts sufficient 
force at the end of the stroke of the rod, it must be com- 
pressed more than is actually required at the beginning 
of the stroke. This results in a relatively high impact upon 
the syringe assembly by the driving mechanism, and ul- 
timately upon the epidermis of the patient. Such a driv- 
ing mechanism is also more likely to be very audible to 
the user, which may tend to upset the user. 
[0022] The force exerted by the constant force spring 
56 is sufficient to overcome the friction between the pis- 
ton 32 and the cartridge 30 and between the needle 38 
and the user's skin. When the rod 46 is pushed back to 
the start position afterfiring, the user needs to exert only 
a constant force upon the rod. If a coil spring was em- 
ployed in the drive assembly, a steadily increasing force 
would be required to reload the device. 
[0023] A driver 58 is releasably coupled to the rod 46. 
The driver includes a generally cylindrical body through 
which the rod 46 extends. A radially inwardly extending 
pawl 60 is positionable within one of the notches 52 for 
connecting the driver to the rod. The pawl 60 extends 
from a deflectable spring arm 62 of the driver. One end 
of the arm includes a radially outwardly extending pro- 
jection 64. One end of the driver abuts against the plug 
24. Driver 58 also includes a pair of axially-aligned flats 
74. 

[0024] A push-button 66 is provided for engaging both 
the driver 58 and the sleeve 28. The push-button ac- 
cordingly functions as retaining means for retaining the 
rod/driver assembly and the constant force spring in the 
storage position, as well as an actuating member for re- 
leasing the retaining means. Referring to Fig. 3, the 
push-button includes a first engagement member 66A 
which releasably engages the driver. (Alternatively, the 
rod could be releasably engaged). It further includes a 
second engagement member 66B which engages a pro- 
jection 28A of the sleeve. The second engagement 
member prevents the sleeve from being removed from 
the drive assembly when the sleeve is rotated to the fir- 
ing position, and also prevents the push-button from be- 
ing inadvertently actuated. 

[0025] The push-button further includes a projection 
66C which is extendible through an opening in the hous- 
ing 12. The push-button and projection are maintained 
in the position shown in Fig. 1 by a coil spring 68 as 
shown in Fig. 4 which urges the push-button towards 
the opening, as well as by the sleeve projection 28A. 
When the sleeve projection is displaced rearwardly, as 
shown in Fig. 5, the coil spring 68 alone maintains the 
position of the push-button. 

[0026] The first engagement member 66A of the 
push-button may be moved out of engagement with the 
driver 58 upon manually urging the push-button against 
the force of the compression spring 68. Upon further 
travel of the driver/rod assembly, the ramp 50 defined 
on one side of the rod 46 engages the first engagement 
member 66A, thereby drawing the push-button further 
inside the housing 12. This movement causes the re- 


lease of the sleeve 28, which is urged by the sleeve 
spring 40 into a position covering the tip of the needle 38. 
[0027] As discussed above, the plug 24 is mounted to 
one end of the syringe assembly 20, and an end of the 
5 driver 58 engages the plug. The plug includes an open- 
ing 24A (Fig. 2) through which the rod 46 passes when 
an injection is made. The plug further includes an abut- 
ment in the form of a radially inwardly extending projec- 
tion 24B, as shown in Figs. 2-4. The syringe assembly 
is rotatable between a first position, where the projection 
24B abuts an end surface 46A of the rod, and a second 
position where the projection 24B is opposite the groove 
54 in the rod. The rod is accordingly able to pass through 
the plug when the syringe assembly is in the second ro- 
tational (i.e., firing) position. About forty degrees of ro- 
tation are required to move the syringe assembly be- 
tween the first and second positions. 
[0028] The plug 24 further includes a radially outward- 
ly extending projection 24C which is located within a first 
axial slot 28D in the sleeve. An axial projection 24D ex- 
tends from the plug, and may be used for alignment pur- 
poses when a new syringe assembly is loaded. The ax- 
ial projection 24D is positioned within a second axial slot 
28E formed in the sleeve. The engagement of these pro- 
jections 24C, 24D with the rear walls of the respective 
slots 28D, 28E prevent the syringe assembly from being 
moved out of the sleeve under the force of the coil spring 
40. Three equidistantly spaced notches 24E are formed 
in the outer surface of the plug. The sleeve includes 
three axially extending ribs 28F projecting from the inner 
surface thereof, as shown in Fig. 1 1 . These ribs 28F ex- 
tend within the notches 24E, thereby maintaining the de- 
sired orientation of the plug with respect to the sleeve. 
[0029] The housing 12 includes means for engaging 
the projection 64 of the driver, thereby causing the arm 
62 thereof to pivot about an integral hinge portion. This, 
in turn, causes the pawl 60 to be withdrawn from the 
notch 52. The engaging means include a radially in- 
wardly extending projection 70 having an arcuate sur- 
face which engages a corresponding arcuate surface on 
the projection 64. Driver 58 further includes a squared 
surface 72 adjacent projection 64. Square surface 72 
engages a distally-facing portion of projection 70 to pre- 
vent inadvertent return of needle 38. 
[0030] Figs. 7-9 provided detailed views of the cap 1 6 
which is mounted to the open end of the sleeve 28. The 
cap includes a generally cylindrical outer wall 80 having 
four radially projecting ribs 1 8. The cap further includes 
a generally cylindrical inner wall 82 which is coaxial with 
the outer wall 80. The inner wall 82 includes a pair of 
opposing slots 84 at the bottom end thereof. Each of the 
opposing wall portions adjoining the slots includes a ra- 
dially inwardly extending rim 86. A radially inwardly ex- 
tending projection 88 is formed at the top of each slot 
84. The rubber shield 36 for the needle 38, shown in Fig. 
2, includes a relatively thick wall 36A at its open end 
which is maintained between the rim 86 and projections 
88. 
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[0031] Two pairs of opposing, radially inwardly ex- 
tending projections 90 are integral with the lower end of 
the outer wall 80 of the cap. As discussed below, these 
projections function as locking members which are en- 
gageable with a locking member on the sleeve 28. Each 
projection 90 includes a beveled lower surface and a top 
surface which extends substantially perpendicularly 
with respect to the longitudinal axis. The bevelled sur- 
face initially engages a locking member on the cap, al- 
lowing the locking member to snap behind the projection 
when axial force is exerted on the cap. 
[0032] Two pairs of opposing grooves 92 are formed 
in the inner surface of the outer wall 80 of the cap. Each 
groove has a generally saw-toothed configuration in 
cross section. The grooves adjoin the end surface of the 
outer wall, as shown in Fig. 8, and are aligned with the 
respective ribs 18. 

[0033] Figs. 10-13 provide detailed views of the 
sleeve 28 of the injection device. The sleeve includes a 
generally cylindrical body having a longitudinal rib 28C 
extending from its lower surface. A notch 28B including 
a pair of vertical edges is defined near the front portion 
of the rib 28C. A relatively short rib 28G extends from 
the outer surface of the front portion of the sleeve, and 
is designed to fit within any of the grooves 92 in the inner 
surface of the cap 16. 

[0034] The front portion of the sleeve further includes 
an elongate, deflectable finger 94, which is preferably 
integral with the sleeve body as shown. The finger in- 
cludes a first, relatively small projection or rib 96 and a 
second, relatively large saw-toothed projection 98. The 
end of the finger near the front end of the sleeve is in- 
tegral with the sleeve body. The opposite end is free. 
The finger is positioned within an elongate slot 28H, and 
is deflectable about its connection to the sleeve body 
into the slot. Other than the two projections 96, 98, the 
finger is generally flush with the outer surface of the front 
portion of the sleeve. 

[0035] The first, relatively small projection 96 of the 
finger 94 functions as a locking member when engaged 
with one of the radially extending projections 90 within 
the cap 16. The short rib 28G and grooves 92 ensure 
that the locking members 96, 90 are aligned when the 
cap is mounted to the sleeve. Once the projection 96 
has snapped behind one of the cap projections 90, the 
cap cannot be removed until the finger 94 is deflected 
well into the slot 28H. This can be accomplished man- 
ually by pushing the large projection 98 towards the slot 
28H. It is preferably accomplished, however, by mount- 
ing the sleeve to the drive assembly and moving it into 
the firing position, as schematically shown in Fig. 14. 
[0036] Figs. 1 5-1 8 provide detailed views of the collar 
14, which is designed for interacting with the sleeve in 
an advantageous manner. The collar includes a base 
which is snapped onto the drive assembly housing 12. 
A generally cylindrical portion is integral with the base. 
[0037] A first finger 14C including a pawl extends from 
the collar base to the rim. An axial slot 14B is provided 


within the inner surface of the cylindrical portion of the 
collar. The slot 14B is located about forty degrees from 
the finger 14C. A projection 14D extends downwardly 
from the cylindrical portion, and is located between the 
5 slot 14B and finger 14C. When the collar is mounted to 
the housing 12, the projection 14D is positioned in op- 
posing relation to an axial rib 12D extending from the 
inner surface thereof. A channel is defined between the 
projection 14D and rib 1 2D for receiving the longitudinal 
rib 28C of the sleeve 28. The channel is aligned with the 
slot 14B in the collar. The projection 14D includes an 
inclined surface 14E which allows a portion of the sleeve 
rib 28C to be rotated from the slot 14B into a second slot 
having a bottom wall defined by the finger 14C. Inclined 
surface 14E prevents sleeve 28 from deviating from its 
rotational positioning once it has been rotated in place 
by a user. 

[0038] A second finger 14F including a second pawl 
14G is positioned in alignment with the slot 14B. The 
second finger is deflectable about its connecting point 
to the cylindrical portion of the collar, and is substantially 
parallel to the first finger 14C. The second pawl 14G is 
oriented such that the second finger is deflected by the 
longitudinal rib 28C of the sleeve as the sleeve is mount- 
ed to the drive assembly. The second pawl enters the 
notch 28B within the rib when the sleeve has been fully 
inserted. The sleeve is accordingly prevented from be- 
ing withdrawn from the drive assembly housing once the 
second pawl has entered the sleeve notch. 
[0039] Fig. 19 illustrates an alternative embodiment 
of the invention where the sleeve rib 28C defines a plu- 
rality of incremental stops in the form of saw-toothed 
ratchet teeth 100. As the sleeve enters the collar, each 
of the stops engages the second pawl 14G, preventing 
sleeve withdrawal until the sleeve is rotated to the firing 
position. The walls defining the slot 14B and the sleeve 
rib are designed to permit sleeve rotation only upon full 
sleeve insertion. Rotation is then only possible in the 
direction of the inclined surface 14E and the first finger 
14C. 

[0040] The portion of the collar opposite the finger 14F 
is designed to interact with the deflectable finger 94 of 
the sleeve 28. It includes a notch bounded on one side 
by a shoulder 102 and on the opposite side by a ramp 
1 04. When the sleeve is inserted into the collar and drive 
assembly housing, the finger 94, which is located one 
hundred eighty degrees from the rib 28C of the sleeve, 
enters the notch. Rotation of the sleeve into the firing 
position causes the ramp to bear against the relatively 
large projection 98 of the sleeve finger 94, thereby de- 
flecting it radially inwardly. This causes the disengage- 
ment of the relatively small projection 96 and one of the 
radially inward projections 90 of the cap 16. The cap 
may accordingly be removed from the sleeve upon such 
disengagement by pulling it axially. 
[0041] The injection device 10, when ready for use, 
includes a cartridge 30 containing the material to be in- 
jected. The piston 32 is located towards the rear end of 
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the cartridge. The radially inwardly extending projection 
24B of the plug 24 is located opposite the groove 54 in 
the rod 46. The driver 58 is coupled to the drive rod 46. 
The push-button 66 engages the driver 58, thereby pre- 
venting movement of the rod/driver assembly under the 
force of the constant force spring 56. The push-button 
cannot be depressed to release the rod/driver assembly 
as the sleeve projection 28A abuts the second engage- 
ment member 66B of the push-button. 
[0042] The cap 16 is removed by pulling it forwardly 
along the longitudinal axis of the device. The shield 36 
is removed with the cap. The device otherwise remains 
unchanged from its original position. 
[0043] The end of the sleeve 28 is pressed against 
the epidermis, thereby causing a force to be exerted 
thereon. The sleeve moves rearwardly against the force 
of the sleeve spring 40 for several millimeters, at which 
time the rear portion 44 of the sleeve engages a stop 
12C extending from the housing 12. This movement is 
sufficient to displace the sleeve projection 28A a suffi- 
cient distance that it no longer interferes with the down- 
ward movement of the push-button 66. 
[0044] The projection 66C of the push-button is then 
pressed manually towards the housing, compressing 
spring 68 in the process. This causes displacement of 
the first engagement member 66A such that it no longer 
engages the driver 58. The driver 58 and rod 46 move 
as a unit under the constant force of the spring 56, caus- 
ing the syringe assembly 20 (via the plug 24) to move 
forwardly, and the needle 38 thereof to penetrate the 
skin. The compression of spring 68 results in projection 
66C being disposed against flats 74 of driver 58. The 
result is that, during the injection phase, projection 28A 
of the sleeve rests against engagement face 66D of sec- 
ond engagement member 66B so as to avoid premature 
withdrawal of sleeve 28 from the epidermis that might 
be caused, for instance, by any "kickback" forces exert- 
ed by constant force spring 56. 
[0045] As the rod remains coupled to the driver, the 
piston 32 does not move Once the needle has sufficient- 
ly penetrated the skin and underlying tissue, the projec- 
tion 64 on the driver 58 engages the projection 70 ex- 
tending inwardly from the housing 12. This causes the 
pivotable arm 62 of the driver to rotate, and the pawl 60 
to move out of the notch 52. The driver 58 and rod are 
decoupled at this point, which is just prior to the bottom- 
ing of the sleeve spring 40. 

[0046] The rod 46 is urged forwardly as the rear end 
of the constant force spring 56 rotates within the saddle 
48. The rod now moves with respect to the driver 58, 
urging the piston 32 forwardly as fluid is displaced from 
the cartridge 30. The rod advances through the plug 24 
as the groove 54 is aligned with the plug projection 24B. 
Movement of the rod continues until the piston 32 en- 
gages the end wall of the cartridge 30. The ramp 50 of 
the rod 46 engages the first engagement member 66A 
of the push-button near the end of its stroke, drawing 
the push-button entirely within the housing. This pro- 


vides a visual end of dose indication. The sleeve 28 is 
released once the second engagement member 66B is 
sufficiently displaced with respect to the sleeve projec- 
tion 28A. 

5 [0047] Upon completion of the injection procedure, 
the device 10 is withdrawn from the body. The sleeve 
28 moves forwardly under the force of the sleeve spring 
to again cover the needle 38, and is releasably locked 
in position by the pawl 1 4A on the first collar finger 1 4C. 
The push-button remains within the housing, and ac- 
cordingly cannot be actuated until a new syringe assem- 
bly is installed. 

[0048] The disposable portion of the device is discon- 
nected from the reusable portion by grasping the sleeve 
28 and pulling it in the axial direction. This causes the 
displacement of the pawl 14Afrom the notch 28B within 
the rib 28C of the sleeve. The cap 16 can be replaced 
before or after removal of the disposable portion of the 
device. 

[0049] A new syringe assembly is installed by grasp- 
ing the cap 16 and aligning the longitudinal rib 28C on 
the sleeve with the slot 14B in the collar. It can then be 
pushed into the housing until the cap 16 engages the 
collar 14. When aligned in this manner, the plug projec- 
tion 24B is in opposing relation to the end surface 46A 
of the rod rather than the groove 54 within the rod. In- 
sertion of the disposable portion of the device 10 ac- 
cordingly causes the rod 46 to be pushed back into the 
housing 12. The wound end of the constant force spring 
56 rotates in the saddle as the rod is pushed. The rim 
of the plug 24 pushes back the driver 58 during this pro- 
cedure. The pawl 14G of the second finger 14F of the 
collar moves within the notch 28B in the rib 28C, pre- 
venting removal of the disposable portion of the device 
once fully inserted. 

[0050] The disposable portion can be rotated about 
an arc of forty degrees once it is pushed as far back as 
possible. Because the driver is pushed back with the 
rod, the push-button 66 springs back into the actuatable 
position as it moves partially within the gap of the driver. 
The driver pawl 60 moves into one of the notches 52 in 
the rod. The particular notch to be engaged by the pawl 
is determined by the length of the plug 24. If the piston 
32 is located closer to the needle end of the cartridge, 
the nose portion of the plug will be longer such that is 
adjoins, but. does not contact, the piston. As discussed 
above, rotation of the sleeve with respect to the collar 
also causes the inward displacement of the sleeve fin- 
ger 94 as the projection engages the ramp 104, thereby 
allowing the cap to be removed, from the sleeve. The 
pawl 14G is simultaneously rotated out of engagement 
with the notch 28B in the sleeve rib, which allows the 
sleeve to be removed once the device has been fired. 
[0051 ] It will be appreciated that various modifications 
can be made to the device for various purposes. The 
sleeve, for example, may include an engagement mem- 
ber and the housing a stop member, rather than vice 
versa , for preventing premature removal of the dispos- 
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able portion of the device. While not preferred, a pair of 
springs could be used to drive the syringe assembly and 
piston, respectively. One or both springs could be con- 
stant force springs, preferably both. While it is also high- 
ly preferred that the drive assembly be rearmed upon 
insertion of the syringe assembly, this step could also 
be accomplished as a separate procedure. The use of 
a constant force spring facilitates the rearming proce- 
dure regardless of which approach is employed. Rearm- 
ing may also be accomplished without directly engaging 
the drive rod. It is sufficient that the rod be driven back 
against the force of the drive spring, whether by direct 
engagement of the rod or via an intermediate structure. 
[0052] Although illustrative embodiments of the 
present invention have been described herein with ref- 
erence to the accompanying drawings, it is to be under- 
stood that the invention is not limited to those precise 
embodiments, and that various other changes and mod- 
ifications may be effected therein by one skilled in the 
art without departing from the scope of the invention as 
claimed. 


Claims 

1 . An assembly for storing and injecting a fluid, com- 
prising: 

a sleeve (28), said sleeve including a first end 
and a second end; 

a syringe assembly (20) slidably positioned 
within said sleeve, said syringe assembly in- 
cluding a cartridge (30), a piston (32) slidably 
positioned within said cartridge, and a needle 
(26) mounted to said cartridge, said needle ex- 
tending from said cartridge towards said first 
end of said sleeve; 

a cap (16) removably mountable to said first 
end of said sleeve; 

a first locking member positioned upon said cap 
(16); 

a second locking member positioned upon said 
sleeve (28), said second locking member being 
engageable with said first locking member 
when said cap (16) is mounted to said first end 
of said sleeve (28), and 
a lock release member positioned upon said 
sleeve (28), said lock release member being 
operatively associated with said second locking 
member, 

said assembly being characterised in that it in- 
cludes an elongate finger (94) coupled to said 
sleeve, said elongate finger being radially deflecta- 
ble with respect to the longitudinal axis of said 
sleeve (28), said second locking member and said 
lock release member being integral with said elon- 
gate finger, in that 


said finger (94) has a first end coupled to said 
sleeve (28) and a free second end, said sleeve in- 
cluding an elongate slot (28H) said finger being po- 
sitioned within said slot, in that 
5 said second locking member is a projection extend- 
ing from said finger (94) and said lock release mem- 
ber is a projection adjoining said second end of said 
finger, and in that 

said cap (16) includes a generally annular wall, said 
10 first locking member being a projection (14D) ex- 
tending radially inwardly from said annular wall. 

2. An assembly as described in Claim 1 wherein said 
projection (14D) includes a bevelled surface (14E) 

15 for initially engaging said second locking member 
when said cap is mounted to said sleeve. 

3. An assembly as described in Claim 1 wherein said 
cap (16) includes a plurality of first locking members 

20 extending radially inwardly from said annular wall, 
said second locking member being engageable with 
a selected one of said first locking members de- 
pending upon the rotational position of said cap with 
respect to said sleeve (28). 


Patentanspruche 

1. Anordnung zum Aufbewahren und Injizieren eines 
30 Fluids, umfassend: 

eine Hulse (28), wobei die Hulse ein erstes En- 
de und ein zweites Ende umfasst; 
eine in der Hulse verschiebbar angeordnete 
35 Spritzenanordnung (20), wobei die Spritzenan- 

ordnung eine Kartusche (30), einen in der Kar- 
tusche verschiebbar angeordneten Kolben (32) 
und eine an der Kartusche befestigte Nadel 
(26) umfasst, wobei sich die Nadel aus der Kar- 
40 tusche zum ersten Ende der Hulse erstreckt; 

eine Kappe (16), die abnehmbaram ersten En- 
de der Hulse angebracht werden kann; 
ein erstes, auf der Kappe (16) positioniertes 
Verschlussglied; 
45 ein zweites, auf der Hulse (28) positioniertes 

Verschlussglied, wobei das zweite Verschluss- 
glied mit dem ersten Verschlussglied in Eingriff 
bringbarist, wenn die Kappe (16) am ersten En- 
de der Hulse (28) angebracht wird, und 
50 ein auf der Hulse (28) positioniertes Ver- 

schlussfreigabeglied, wobei das Ver- 
schlussfreigabeglied funktionsfahig mit dem 
zweiten Verschlussglied verbunden ist, 

55 wobei die Anordnung dadurch gekennzeich- 

net ist, dass sie einen an der Hulse angekoppelten 
langlichen Finger (94) umfasst, wobei der langliche 
Finger im Verhaltnis zur Langsachse der Hulse (28) 
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radial abbiegbar ist und das zweite Verschlussglied 
und das Verschlussfreigabeglied mit dem langli- 
chen Finger eine Einheit bilden, 

dass der Finger (94) ein an der Hulse (28) an- 
gekoppeltes erster Ende und ein freies zweites En- 
de besitzt, wobei die Hulse einen langlichen Schlitz 
(28H) aufweist und der Finger in diesem Schlitz po- 
sitioniert ist, 

dass das zweite Verschlussglied ein sich vom 
Finger (94) erstreckender Fortsatz ist und das Ver- 
schlussfreigabeglied ein an das zweite Ende des 
Fingers stofiender Fortsatz ist, 

und dass die Kappe (16) eine im Allgemeinen 
ringfbrmige Wand umfasst, wobei das erste Ver- 
schlussglied ein sich von der ringfbrmigen Wand ra- 
dial nach innen erstreckender Fortsatz (14D) ist. 

2. Anordnung wie im Anspruch 1 beschrieben, wobei 
der Fortsatz (14D) eine schiefe Oberflache (14E) 
aufweist, um das zweite Verschlussglied zuerst in 
Eingriff zu nehmen, wenn die Kappe an der Hulse 
angebracht wird. 

3. Anordnung wie im Anspruch 1 beschrieben, wobei 
die Kappe (16) eine Mehrzahl von sich von der ring- 
fbrmigen Wand radial nach innen erstreckenden, 
ersten Verschlussgliedern umfasst, wobei das 
zweite Verschlussglied in Abhangigkeit von der 
Drehposition der Kappe im Verhaltnis zur Hulse 
(28) mit einem aus den ersten Verschlussgliedern 
ausgewahlten Verschlussglied in Eingriff bringbar 
ist. 


Revendications 

1. Un ensemble de stockage et d'injection de fluide 
comprenant : 

Un manchon (28), ledit manchon presentant 
une premiere et une seconde extremite ; 
un ensemble faisant fonction de seringue (20) 
monte coulissant dans ledit manchon, ladite se- 
ringue comportant une cartouche (30), un pis- 
ton (32) monte coulissant dans ladite cartou- 
che, et une aiguille (26) adaptee a ladite car- 
touche, ladite aiguille s'ecartant de ladite car- 
touche en direction de ladite premiere extremi- 
te dudit manchon ; 

un capuchon (16) monte de fagon amovible sur 
ladite premiere extremite dudit manchon 
un premier element de blocage place sur ledit 
capuchon (16) ; 

un second element de blocage place sur ledit 
manchon (28), ledit second element de blocage 
etant engageable avec ledit premier element 
de blocage lorsque ledit capuchon (16) est 
monte sur ladite premiere extremite du man- 


chon (28), et 

un element de deblocage place sur ledit man- 
chon (28), ledit element de deblocage etant 
fonctionnellement associe audit second ele- 
5 ment de blocage, 

ledit ensemble etant caracterise 

en ce qu'il comporte un doigt allonge (94) so- 
lidaire dudit manchon, ledit doigt allonge etant ra- 

10 dialement flexible par rapport a I'axe longitudinal 
dudit manchon (28), ledit second element de bloca- 
ge et ledit element de deblocage etant parties inte- 
grates dudit doigt elonge, 

en ce que ledit doigt elonge (94) presente une 

15 premiere extremite solidaire dudit manchon (28) et 
une seconde extremite libre, ledit manchon com- 
portant une fente allongee (28H), ledit doigt elonge 
se situant a I'interieur de ladite fente, 

en ce que ledit second element de blocage 

20 est une saillie s'ecartant dudit doigt elonge (94) et 
ledit element de deblocage est une saillie se trou- 
vant etre contigue de ladite seconde extremite dudit 
doigt, et 

en ce que ledit capuchon (16) presente une 
25 paroi generalement cylindrique, ledit premier ele- 
ment de blocage etant une saillie (14D) s'ecartant 
radialement vers I'interieur de la dite paroi cylindri- 
que. 

30 2. Ensemble selon la revendication 1 , dans lequel la- 
dite saillie (14D) comporte une surface biseautee 
(14E) de fagon a s'engager initialement sur ledit se- 
cond element de blocage lorsque ledit capuchon 
est mis en place sur ledit manchon. 

35 

3. Ensemble selon la revendication 1 , dans lequel ledit 
capuchon (16) comporte une pluralite de premiers 
elements de blocage faisant saillie radialement vers 
I'interieur de ladite paroi cylindrique, ledit second 

40 element de blocage etant selectivement engagea- 
ble avec un des elements de la dite pluralite de pre- 
miers elements de blocage, la selection dudit ele- 
ment de la dite pluralite de premiers elements de 
blocage dependant de la position en rotation dudit 

45 capuchon par rapport audit manchon (28). 
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